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Abstract Though the recycling rate of coa fly ash generated from domestic thermoelectric power plants is gradually
increased, at present, the most amount of coal bottom ash is disposed by a landfill instead of recycling. Therefore, to reuse
a coa bottom ash as high-value materials the synthesis of zeolite made from a coal bottom ash was investigated in this
study. NaPl, hydroxy-sodalite and tobermorite were produced through the akaline hydrothermal reaction of pulverized
bottom ash at various temperatures, 80, 120, 150°C, and the concentration of NaOH at the range from 1 to 5M.
Especialy, NaP1 with excellent cation exchange capability had a high crystallinity at <2M NaOH and <120°C.
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Fig. 1. Particle size distribution of cod bottom ash and cod fly
ash.
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Table 1
Chemica composition of coal bottom ash and coal fly ash
(unit : wt%)

Composition Bottom ash Fly ash
SO, 43.39 50.40
Al,O, 23.08 26.45
Fe,0, 13.90 7.59
Ca0 9.04 6.05
MgO 0.86 0.82
K,0 041 0.73
Na,0 0.55 0.44
TiO, 141 143
MnO 0.22 0.06
P05 0.15 043
Igloss 6.58 521
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Fig. 2. XRD patterns of cod ash (a) cod bottom ash (b) cod fly
ash (M = mullite, Q = quartz, H = hematite, L = Labradorite).
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Fig. 3. SEM photographs of cod ash (a) codl bottom ash (b) codl

fly ash.
Table 2
Content and leaching amount of heavy metalsin coal bottom ash
Heavy metals Content (mg/kg) Leaching amount (mg/l)
Pb 63 ND
Cr 56 ND
Cu 52 ND
As 11 ND
Cd 1 ND

ND : Not Detected.

A gob & AalM e uEAz dne 7|18 RRES

o T AU
3.2. Al&EtolE A4

AR3lE o83 AleTiole IS HE3)e S
Al AREe] & &l ol &EE o] AleTelE
AR e e 7R sl ok el 3l
T8 MEPE 29H], NaOH 89| ¥, vhg2k g
HESAIZo|t), AWk om AlgTo)Ee] 3L ol 2}

Table 3
Experimental conditions used for synthesis experiments and
obtained zeolites

No. Solution  t(hr) T (°C) Zeolites Origina mineras
1 NaOH 1M 24 80 P1 QM

2 NaOH2M 24 80 P1 QM

3 NeOH3M 24 80 PL,HS F QM

4 NaOH4M 24 80 PLHS QM

5 NaOH5M 24 80 PLHS QM

6 NaOH 1M 24 120 Pl QM

7 NaOH2M 24 120 Pl QM

8 NaOH3M 24 120 PLHST QM

9 NaOH4M 24 120 PLHS T Q yayminy M geyminon
10 NaOH5M 24 120 PL,HST x

11 NaOH1M 24 150 PLHST QM

12 NaOH2M 24 150 PLHS T M gay mino

13 NaOH3M 24 150 PL,HST x

14 NaOH4M 24 150 HST X

15 NaOH5M 24 150 HST X

P1 = NaPl, HS = hydroxy-soddite, F = faujasite, T = tober-
morite, Q = quartz, M = mullite.
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Fig. 4. XRD patterns of synthesized zeolite from cod bottom
ash as a function of NaOH concentration at 80°C (P1 = NaP1,
HS = hydroxy-soddlite, F = faujasite, M = mullite, Q = quartz).
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Fig. 5. XRD patterns of synthesized zeolite from cod bottom

ash as a function of NaOH concentration at 120°C (P1 = NaP1,

HS = hydroxy-soddlite, T = tobermorite, M = mullite, Q =
quartz).

A NaP1e] & ¥=7t #2= =g, 2 M2 NaOH 5=
7HAl 9= Z3ert SRt 3 MAE A ZHAERiT.
3 M= 20 = 6° F-2ol|A] faljasite] T3S 2 5
Aok, TSE 20 = 24° FZol|A hydrxoy-sodalite2] =
£ & 4 d=dl, NaOHe] %7t S71stel wet 21 9
77} Z7¥8130thOrigind mineras?] quartzet mullite
= NaOH T STV wel Al777F AT
Fig. 5= 120°CollA € Algeto]Eol gk XA 3]
AEA 7%4011:}. 80°CellA1e}t w7 EA| 2 NaPle] 53]
=7k 2 M®] NaOH F=7F] F7ksith7E 3 MY-El=
A3tk 28y 3 Me] NeOH FEfHE 20 =
75° 2 30° ASE tebermorite’} A Eo] FEd whe}
I Z=rt S/ 150°ColA FAE AlLEle| e
XA 3A8A A= Fig. 60 YR Fig. 60 ¢
&PH 80°C B! 120°Cellxeh= 2] NaPl F 3= =
= NaOH¢| F%7} S7ighl met 4 skl 1

HA

NAFS

| BHIEQH.
% || |'-—F‘F. " & i MaiH
§
-!u_J.L:ﬂJ._.lt_.r'mum_._,h_,._ﬁ.,_iL‘f.h“*.:
il o

i theta

Fig. 6. XRD patern of synthesized zeolite from coa bottom
ash as a function of NaOH concentration a 150°C (P1 = NaP1,
HS = hydroxy-soddlite, T = tobermorite, M = mullite, Q =
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Fig. 7. XRD intendties of syntheszed NaP1 with NaOH con-
centration and reaction temperautre.
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solution at 120°C.
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